Observations suggest spring grazing of riparian areas is a good management strategy because of a reduced tendency for cattle to concentrate along streams during that season. In this study, June cattle distribution was examined within 4 experimental pastures located along Stanley Creek, Sawtooth National Recreation Area, Sawtooth National Forest, in central Idaho. Two pastures were grazed at a light stocking rate and 2 pastures were grazed at a medium stocking rate. Streamside graminoid utilization averaged about 24% under light stocking, while on the adjacent meadow graminoid utilization was 28%. Under medium stocking the average utilization at streamside was 37%, while that on the adjacent meadow was 50%. Residual herbaceous stubble heights under light stocking were 11 to 12 cm for both grazing locations, whereas streamside and meadow stubble heights were 10 cm and 7 cm, respectively, under moderate stocking. Cattle were not disproportionately attracted to the streamside areas during the June period. As stocking rates increased from light to medium, the cattle concentrated most of their additional use on the adjacent drier meadow. Utilization of riparhtn plant communities during this early summer period had no relationship to the amount of phmt moisture content, but was negatively associated with surface soil moisture.
Riparian areas, prized for their multiple-use values, are typically subjected to damaging stresses and impacts. In the Western United States the greatest impact on small stream riparian areas often has been from grazing by domestic livestock (Kauffman and Krueger 1984 , Armour et al. 1991 . This is particularly true for riparian areas within arid or semiarid rangelands (Swanson 1988 , Szaro 1989 ). Various reviews have considered possible impacts of domestic livestock on riparian areas and grazing management approaches that might be more applicable (Skovlin 1984 , Clary and Webster 1989 , Kinch 1989 . Many traditional grazing systems designed for upland ranges have been applied to riparian areas, but results have been erratic. While no one management approach is best for all situations, spring grazing has shown promise in many areas of the Western United States (Platts and Nelson 1985 , Siekert et al. 1985 , Goodman et al. 1989 , Kovalchik and Elmore 1992 . The combination of succulent upland forage, cool temperatures, and wet soils near water sources acts to encourage a more dispersed grazing pattern (Krueger 1983 , Kovalchik 1987 , Myers 1989 . Others have pointed out potential benefits of late summer grazing (Kauffman et Support by personnel of the Sawtooth National RccreationAreaand the Sawtooth National Forest made this study possible. Appreciation is expressed to John W. Kinney and various field crew members assistmg in field data collection. Livestock were provided by the Stanley Basin Grazing Association.
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al. 1983, Pogacnik 1986, Marlow et al. 1987) .
In 1987 a grazing study was initiated on Stanley Creek located within the Sawtooth National Recreation Area, Sawtooth National Forest, in central Idaho. The general objectives were to determine vegetation, wildlife, fishery, and stream channel responses to grazing management. The analyses reported here include forage utilization and residual plant stubble heights within this mountain meadow ecosystem during early summer grazing periods. Results are based on herbaceous plants only. Utilization of willows (Sulix spp. L.) and other woody species was negligible.
Study Area
Stanley Creek is a 3rd order, C4 stream (Rosgen 1985) . The sandy loam soils on adjacent meadows are derived from granitic lake bottom sediments. At the site of the experimental pastures, Stanley Creek flows through a broad, flat valley with a westerly aspect. Elevation of the experimental pastures is 1,950 m. Summers are cool and dry, the winters cold and wet. Average annual precipitation at the study pastures is approximately 250 mm, although the surrounding mountainous watershed receives greater amounts. Average temperature during the June grazing period is I lo C. The area is representative of the mountain meadows ecosystem containing wet to intermittently wet sites in the forest zone of the mountain West (Garrison et al. 1977 The meadow was generally dry during the growing season, but bog-like areas and other areas of excess moisture occurred in the pastures. The streamside area was incised an average of 0.38 m below the surrounding meadow and averaged 16 m in width. Stanley Creek itself averaged 2.5 m wide and 0.15 m deep. The streamside area made up 7% of the pasture.
Methods
Six experimental pastures were established along Stanley Creek in the fall of 1986. The 4 used in this investigation ranged in area from 5.1 to 9.0 ha. A loo-point 4-ha sampling grid was established within each pasture with interpoint distances of 20 m. At each point a 0.25-m* plot was sampled for various vegetation and soil variable determined by location by stocking rate by year. Analysis attributes. A second set of plots was concentrated near the stream of covariance was used for more detailed examination of the to provide a more detailed sample of the streamside area. Twenty contribution of plant community type as a main effect and of soil minitransects of four 0.25-m* plots each perpendicularly spanned moisture as a covariate in forage utilization analyses. The value the stream within each pasture. Within minitransects, 2 plots were analyzed was the plant community type mean determined by localocated in the streamside area and 1 on each of the adjacent tion by pasture by year. Data analysis was limited to plots with soil secondary banks. All transects and plots within transects were moisture data. Significant interaction effects were plotted in the located systematically.
manner suggested by Steel and Torrie (1980) . Grazing was conducted in the last half of June for 6 years (1987) (1988) (1989) (1990) (1991) (1992) . Phenological stage in that season was "flowering" for the primary grasses and "vegetative" for the sedges and rushes. Two pastures were assigned to each of 2 treatments: stocked at a light rate (average of 1.19 AUM/ ha); and stocked at a medium rate (average of 2.08 AUM/ ha). The average period of grazing was 2 weeks with 17 cow-calf pairs in the light rate pastures and 47 cow-calf pairs in the medium rate pastures. Percentage utilization was determined by ocular estimation (Pechanec and Pickford 1937) for the categories of graminoids, forbs, and shrubs on each of the 180 sample plots per pasture at the end of each grazing period from 1987 to 1992. Utilization was recorded to the nearest 5%, based on visual comparisons with 6 reference cages per pasture. The cages were relocated at the beginning of each grazing period. Observers trained for the data collection by estimating and weighing plants that had been manually defoliated until estimate precision was typically within 5%. Mean stubble heights were measured to the nearest centimeter for the same plant categories on all plots from 1988 to 1992.
Probabilities of less than 0.10 were considered significant in all analyses. Significant differences among means were identified by use of a protected Fisher's LSD at P<O.O5.
Results and Discussion

Utilization of Graminoids
The main effects of location (streamside vs. meadow), stocking rate (light vs. medium), and year (1987) (1988) (1989) (1990) (1991) (1992) had highly significant impacts on graminoid utilization (Table 1) . Utilization on the adjacent meadow (? = 43%) was greater than on the streamside area (.i! = 26%). The most meaningful result from the analysis, however, was a significant interaction. Graminoid utilization by cattle in pastures with light stocking was similar between streamside areas and the adjacent meadow. However, there was significantly greater use of graminoids on the meadows than streamside in the pastures stocked at a medium level (Fig. 1 ). This response is demonstrated Each plot was classified according to riparian plant community type following the general approach of Tuhy and Jensen (1982) , except that plots were categorized by herbaceous composition only. Shrub cover on the pastures was approximately 8% and there was no statistical support (P = 0.33) for an association between percent utilization of graminoids and percent shrub cover. Riparian plant community types sufficiently represented to be included in the analysis were: thickstem aster-Idaho fescue, water sedge, tufted hairgrasses, Kentucky bluegrass, and Baltic rush.
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Soil moisture was determined gravimetrically from the vicinity of every fifth plot. Samples were collected from the 0 to 15-cm depth mid-way through the grazing period from 1987-1991. The sequence of plots rotated. Thus, a soil sample was collected from each individual plot vicinity only every fifth grazing period. Plant moisture sampling also was conducted mid-way through each grazing period from [1987] [1988] [1989] [1990] . Up to 10 collections each of graminoid, forb, and shrub foliage were made for streamside and meadow locations within each grazed pasture. Collections were made from several individual species and species groups in 1990. Differences in percentage utilization, residual stubble heights, and foliage moisture content between streamside and meadow locations were analyzed by analysis of variance using a General Linear Model. The value analyzed was the mean of the particular by a significant interaction (P = 0.060) of location (streamside vs. meadow) by stocking rate (light vs. medium) ( Table 1) .
The residual stubble heights for streamside and meadow were quite similar under light stocking, although somewhat different growing conditions occurred between the 2 areas (Fig. 2) . Under medium stocking the residual stubble heights were significantly shorter in the meadow area. This is again reflected in the significant location by stocking rate interaction (P = 0.024) ( Table 1 ). There appeared to be no particular attraction of cattle use toward the streamside area under light stocking and, when stocking rate was increased, the increase in percent utilization and corresponding reduction in stubble height occurred primarily in the adjacent meadow location.
Utilization of Forbs
The pattern of forb use followed closely that of the graminoids (Table 1) . Under light stocking, the utilization of forbs was similar between the streamside and meadow locations (Fig. 3) . The inter- action between location and stocking rate was again significant (P=O.O02), showing greater utilization of the meadow in the medium stocked pastures as compared to the streamside areas. There were relatively few differences in forb stubble heights. The limited difference in heights resulted in part from the forb growth form early in the season. Many of the forbs were either prostrate or in rosette form, therefore, utilization of these plants did not greatly JOURNAL OF RANGE MANAGEMENT 46(6), November 1993 change the measured heights. Grazing livestock often fail to select apparently palatable forage if it is in a less accessible position within the plant canopy (Arnold 1964), which may partially explain the low utilization of forbs in the present study.
Utilization Related to Plant Communities and Soil Moisture
An analysis of covariance was employed to separate the effects on graminoid utilization of plant community type and surface soil moisture ( Table 2 ). The factors, stocking rate and year, were included in the analysis to reduce unexplained variation. Both stocking rate and year effects were highly significant (P<O.OOl), as The effect of plant community type on graminoid utilization was also higly significant (P<O.OOl). Average utilization varied from 19% in the water sedge community type under light stocking to 54% in the tufted hairgrass community type in the medium stocking pastures. Unadjusted plant community means averaged across stocking rate varied from 28 to 44% (Table 3) . Surface soil moisture content (%) was included as a noncategorical covariate in the analysis. This variable was highly significant (P=O.OOS) ( Table 2 ). The covariance coefficient of -0.350 suggests that, when the main effects (plant community type, stocking rate, year) are accounted for, the observed utilization on a given plot is reduced by an average of 3% for each 10% increase in grazing period surface soil moisture. This implies that under conditions of the study, where over a 5 year period the 5 riparian plant community types experienced a range in surface soil moisture of 1 l-56%, a difference in graminoid utilization among plots of 15% may have been due to surface soil moisture conditions alone. When mean plant community utilization was adjusted for differences in soil moisture content, the range in forage utilization was reduced (Table 3) .
Plant Succulence
Plant moisture content is a measure of succulence and is correlated with greenness and fiber content-several factors influencing forage selection (Arnold and Dudzinski 1978) . The mean foliage moisture averaged across 5 years of study was similar between the streamside plants and those of the adjacent meadow for both graminoids and forbs. The moisture content, however, was significantly different (P<O.OOl) between graminoids and forbs (Fig. 4) . A more detailed collection of plant moisture samples was made in 1990. The amount of moisture during the early season in several major species and species groups is displayed in Table 4 . The only significant difference among graminoids was between Kentucky bluegrass and mixed other sedges. No relationship was found between percentage utilization and plant moisture. Even if plant succulence is an influential factor in the distribution of grazing use as suggested by Smith et al. (1992a) , succulence provided little reason for the cattle to be attracted to the streamside areas during these June grazing periods. The average moisture contents of graminoids and forbs were virtually identical between the streamside and meadow locations. The 1990 data suggest that during June most or all of the major forage species and groups were succulent with relatively high moisture contents. Forage quality among species is typically less variable in the early growing season as compared to the remainder of the year, and less selection preference is normally exercised during this period (Arnold 1960 , Smith et al. 1992b ).
Conclusions
Many concerns expressed about the impact of grazing upon riparian areas are actually concerns of livestock distribution (Severson and Medina 1983) . Although topography or some other factors may severely restrict livestock to near-stream areas in some situations, mountain meadows have considerable potential for being grazed in a nondamaging manner. Distribution of cattle grazing use on the Stanley Creek pastures during early summer was different than typically occurs with seasonlong grazing (Kauffman and Krueger 1984 , Skovlin 1984 , Swanson 1988 . The evidence provided by utilization rates and residual stubble heights suggested that cattle were not noticeably attracted to streamside areas during early summer grazing. In fact, as stocking rate was raised, the use of streamside areas increased only modestly, while use of the adjacent meadow increased substantially. It is apparent, however, that this trend can not continue as stocking rates become very high. When stubble heights become short and most leaf material is removed (Chacon and Stobbs 1976), livestock will be forced to move to where forage is more abundant, such as along streamsides and other wet site areas within riparian pastures, if adequate forage intake is to be maintained (Allden and Whittaker 1970, Spalinger and Hobbs 1992) . Thus, utilization rates need to be carefully monitored on the drier meadows as well as on streamside areas.
A wide range of factors interact to determine the composition of a grazing animal's diet at any particular time (Arnold and Dudzinski 1978) . Although analyses demonstrated differences in utilization of different riparian areas, we don't know how much of this difference is due to the animals preferring particular plants or how much is due to their preference to graze in certain areas. Both factors are likely to be important because plant community type and surface soil moisture each demonstrated highly significant statistical effects on utilization rates. Forage succulence, however, was not an influential factor in plant utilization during early season grazing.
At Stanley Creek and other similar meadow locations, the distribution of cattle grazing use within riparian pastures apparently can be influenced by matching the season of grazing to local soil moisture conditions. 
